DOCOHBBT EESOHE 



ED 201 490 



S£ 034 B24 



AOTHOB 
TITLE 

FOB DATE 
NOTE 



EDBS PBICE 
DESCBIPTOBS 



IDENTIFIEBS 



Dunlop# David !• : Fazio, Frank 

The Effects of a One-Day Energy HarJcsfaop oa Scieace 
Teachers' Attitudes Toward Energy-Belated Topics. 
Apr 81 

9p.; Paper presented at the Annual Meeting of the 
National Association for Eesearch in Science Teaching 
(5Uth^ Grossinger's in the CatsJcills, Elleaville, NI^ 
April 5-8, 1981) • 

HF01/PC01 Plus Postage. 

♦Attitude Change; Elementary School Science; 
*Ele«entary Secondary Education; Energy; Eaergy 
Conservation; Inservice Teacher Education; ^Program 
Evaluation; Science Education; *Science Teachers: 
Secondary School Science; *Teacher Attituiss; 
♦Teacher workshops 

Likert Scales; ♦Science Education Besearch 



ABSTBACT 

Examines the effects of a one-day Departmeat of 
Energy sponsored workshop on the energy conservation attitudes of 
four groups (N-60) of science teachers (K-8) • Content included 
information in the area of energy resources and eaergy education. 
Information was presented in the form of mini-lectures, slide 
presentations^ discussions, demonstrations, and hands-on activities. 
A pre/ post 24 item Likert -type instrument was utilized with items 
categorized into the following groups: (1) Business/Industry; (21 
Government; and (3) Personal/Individual* Significant changss in 
overall pre/post scores occurred across the board. It was concluied 
that workshops of this type can cause "positive" shifts in 
participants attitudes toward energy related attitudes. (DS» 
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THE EFFECT b' v A m^m ESERQY WORKSHOP ON 
SCIENCE TEACHER'S k -.riHES TOW/fflET ENERGY-RELATED ISPICS 

fllbpectlves: 

The primary purpose of thisiawesfetgatioffTras to exame tte effect 
osa one-day Department of Bnmmf^^Bmaared Inst itute on::£be dsnges in 
soMice teachers' attitudes tiTiil iil. ijy conservation, ^secmai purpose 
oi^ilfais study was to Mi iif iTj mi t mm\m\ attftude fhFiny^i r. d« ii ili i l -wifli 
ttaeee major components Cbusine a=./l'ii tim I ty , goaernment, iiii iii i mi iT ] of c ^ 
moiety which may be preceivatiwsawt "mdividuid as havinf «i iupactr od: &£r *< 9 
(DWBervation programs. 

Four groups of teachers mrtjoaoBari: in ^hBsstudy, andc~%r eath fmpt the 

ji liSii III iMBKidKmined tn term^ sr j w fc QjEim R^ imQT hypxdfaBses: 

T. 'EtoS^is no signifisart. d^WlBBEeini Lfc-i mean malt*^ nf- j^ 
tr i irfc. li 's overall p» m4 lxuv. i-hsI i i n i 

2. 'fiers s no: signifisnt ° "^^-ssese: 'sa:ifledBea>i«aifei& of^sfte. 
tBfcdi^s:^e and post tKz m i F i n "h nfai— /i m ia ii i j ' 

"Meant is jnt significaBfe'«h»-swaBceTTr tfe5mea« ^vnae oftte 
tasaew/'l^-are and posi-''*^: ■«b-scores -tbr "jiiimi —iLnt," 

"fe-e signif i i Tft (ilfWaaa ice in tfae^roeai itifae of the 

^arcteKspre and p OTfc twfl sip-scors -ferr "pBrs«»l /individual." 

5. TBea-e #sno s i gn i f ican UMI 1 *jj.nce ri the wa»weT«e oP-tfae 

faache»isT)re and post fcttaaaores for ttersiatoart, "The energy 
xrfsis is over." 

S- Hiere is n^o significant infUnLnce fn theaaeaa wSae of the 
teacher's pre and piast^fes; scores for llii iiili ni, 'Se s*iould 
launch natixmal p ro g cams 3 g-1Ffnd new types af ajtjgy soorces." 

5* k vember of 1979, we condadfead ia>ur, one-dsorworMops which provided 
S|)eciEic wstruction in the area a o ff— c sg y education Ifm iTLinentaty and junior 
htghadeAce teachers. Teachers m Umte workshops ■ib -grouped according 
totnegparie level at which they-hwjgts Workshop L, r^y graide; Workshop II, 
3rd3^^ grades; Workshop m,"=ffiiwid 6th grades; iM*iforfcsfaop IV, 7th and 
Sth^ades. 
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The stated purposes of 1±e workshops *iere: {!> to provide aementary 
and junior high science :ssacaers wfth a cDHBreiiensT« of infimnation in 
the ar^iT?" energy resnorcss and energy stecation ; (3j provide the 
partictcairs with methedte^ materials, anc activf ties taet: would be=actively 
applied th their sciene?^ rfassrooBS. 

The format of eact:**yorlcsiiop les similar and: inclutei lectures a. slicte 
presentations, discusCTws^ ciEraonstratiaBS ^ and han<te-»sctivitEE^ Saeuil 
games such as Energy ^is^^imrtroaa^ liini jwLt^ sach as so^ cnolcers 

were initiated. The cxm&s^~^mcmadei m *ristorical .-^Kspeaertive of owrgy 
development (with an eaphasts on ippsroleum), u^. energy pal icy, enerro 
resources and demands, home iaeattne* a^rid personal ^er^ asage. 

Each school district imnir ^r^eaaam was ittrdtedzta^sasBd one p ni ' i iii i ^ imt 
to each workshop. Ihe selecz^ijijF teachers was made br ^srtncipaJs^^Bf other 
school administrators. 

A 24 item, Likert-type in 1 1 uit ^ les adiirtnis^ra±s 

the initial and temrhal acti3rrty:a<f each lorksfacp. T&E5':$tatemeffts tn^-fcte 
instrument were categorized tnt u^ pce areas (sJE-gronps} as follows: 
(1) Business/Industry, (2) 6ovii imhi[, and (3) Pa^onaEMividual . Changes 
in attitude as measn re d by tfaese sringroaos were analyaed using a correlate* 
t-test, and it was then possible ts Agftemlug the r^ti^ impact of each 
sub-group on resulting changes itr attitude* 

Because of the comprehensive natiire sQteroents eleven and twenty, ft 
was determined that they would be aiaalyzes separately as indicated by hypotfeses 
five and six. 
Results: 

Correlated t-tests were used in the a»l|sris of i:he pre and post test 
scores, and as one can see from Tabte l,:rSK rterges in overall attitude were 
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Table 1. Sunimary of correlated t-test values derived from a 24-iteni 
Likert-type instrument designed to measure general attitude 
shifts as well as shifts for each of three sub-sets of statements. 



Workshop I {N=12) 

X m.50 91.42 25.42 25.92 31.58 34.92 27.50 30.58 

S 7.23 4.92 2.78 2.06 3.23 2.31 2.81 2.94 

r 0,476 0.371 0.299 0.578 

t -3.67 -0.62 -3.43 -4.04 

p D.0039 0.5520 0.0057 0.0022 

Workshop II {N=14) 

X 85.43 93.79 24.71 26.21 32.50 35.47 28.21 32.00 

S 3.96 3.47 2.23 2.01 2.53 2.34 2.55 2.45 

r T).383 0.495' 0.596 0.604 

± -7.77 -2.62 -5.22 -6.37 

p 0.0000 0.0201 0.0003 0.0001 

Workshop III {N=20) 

X 84.70 95.65 24.35 95 32.70 36.25 27.65 32.45 

s 9.33 6.67 3.05 3.38 4.29 3.45 3.53 1.99 

r- -0.185 0.436 -0.393 -0.014 

t -3.94 -3.40 -2.45 -5.27 

p 0.0012 0.0033 0.0228 0.0001 

Workshop IV {N=12) 

X 85.00 91.58 25.08 27.25 32.33 34.42 27.58 29.92 

S 4.71 7.04 2.97 . 3.93 2.67 3.45 2.86 4.14 

r 0.804 0.675 0.644 0.653 

t -5.31 -2.57 -2.69 -2.57 

p 0.0004 0.0248 0.0200 0.0248 



Table 2. Summary of correlated t-^test values derived from responses to 
statements number 11 and 20 of a Likert-type instrument 
designed to measure attitudes with respect to energy-related 



topics* 

Pre-tet Post-test 
Teacher's Grade _ _ Lew3 trf 

Level N* X s x s r t-xelue s%B?rfTcaiDa 

Statement 11 

K-2 n iJZ5 0.45 4.50 O.S .19 T34 

3-4 14 4.50 0.52 4.86 0.3B .36 2:.62 JE5: 

5-6 20 4.55 0.60 4.95 0.22 .21 3^00 :IIH5 

7-8 12 4.25 0.87 4.58 0.51 .46 1.46 ,.1 



Statement 20 

K-2 n 4.55 0.52 4.82 0.40 . 52 1.94 .-0^ 

3-4 14 4.57 0.51 4.71 0.47 .41 0.98 .T 

5-6 20 4.56 0.94 4.96 0.22 .14 1.92 -E- 

7-8 12 4.67 0.49 4.42 0.67 .18 -1.15 H 



♦Some of the participants did not properly complete the attitude survey, 
and hence, the sample size does not equal the number of participants. 



very signir.^t fcr^ch :0T ujami -groups of teasafcers. Also TTora table 1, 
it can be seaffsrthax s ^jyiiETa g dange in attitucte-for ^""arfc! of-tte three 
sub-sets (Busaress/IiiBisxm, 5o enreit, and PersonalTIndivixiual} uGasred 
in all of the ^ronas wittr ^fe^)cj2ption of the busirass/indastry ^sofe^ajre 
in workshop I. 

Correlas^' t-=test»iaTK^ ofsEatement number -eSeven (The eaergf cris s 
is over.) amr-rstemest r.uB«e5T '.t»tC3r (We should launcfa national pr u ig w m s 

find new energy sjuroes.) is m T i d in table 2. 3: may be seen tlSaat .11 

but one of the -groups sferftsd "^dfeffr ccttitude concern tng these two tssjes ^ a 
"positive" dxHEsrion^ ttewevec. i»rly 50% of the shifts were statistfcajrTjr 
significant (J&lev5^] or gMStesr). 

Discussions airi Oonc lggi ons : 

One conntervon % that sigrfficant changes in attitude occur a result 
of participaiisKr in « #iai*sfaoF sach as: the one described in this paaer. This 
finding is srapcrted iij Fazto amtDunlop (1) and Dunlop (2) who reperted 
cogn'Itive anci^ itltncfiaal gains Tt)r several groups of individuals were 
"exposed" to--^'Ma»it^ons which used the Department of Energy's Citizen's 
Workshop asttfe&ssis: for the instruction. 

Since ati^J^nrm charges relating to the sub-sets of business/Industry, 
government, atri^esaesonal /individual were all similar and significant (fine 
exception was the ^Bb-rset of business/industry for workshop I), it aixpsars that 
the overall ctewge^ attitcate was not the result of just one subset. J5i other 
words, the partxcipa*fcs changed their attitudes in a similar manner tnwrd all 
three subsets ©®nrined. This suggests that a workshop such as the caas conducted 
will be equally valtcthle in changing teachers' attitudes toward business/industry. 
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government, and personal /Tnrii vidua! cesponsi bill ties for-eaergy conservation^ 
As mentioned in ther'ssiilts and » can be seen fronrtafcle 2, all but one 
of the groups demonstrHtEasi a positi\^ sMfft in their a i T ii^ip with respect to 
-statements 11 and 20; iammsr, only 3E of the shifts we-re^istatistically 
significant (-05 level nr >ater). Zriswroild be noted:^i±a± all of the groups 
indicated a very :iwsi±73iEatt it ude on--=iffi «ie-test, and'itei'eel that this 
precluded further r^T gni TLuiir tt shifts wtferdi recti on. 

Although t\t^^:yss-is emphasizing: ^etesttitudinal changes which occur 
as a result of isr.ic^ ration in an erergy workshop, the cognitive domain cannot 
be ignored. This- rs ^ caise attitude ane^ in part, shaped by knowledge. 
Rokeach (3) defi es-^ssrrmde as a relatiwr enduring organization of beliefs 
around an objeciror sisajation pre-dispos-^:n^ one to respond in some preferential 
manner. Further , attii^icte has three coSifesjoents: cognitive (knowledge about the 
object or situaBto), sf=fective (a tendemzy to take a positron or negative 
position towardnsae object or situationj^ and behavioral (an observable action 
with respect tcrr^ attitude, object or situation). 

Since it is: impossfble to total ly^ffisparate attitudes from knowledge, it 
is reasonable to assume that at least part of the attitudinal changes which 
were described in this study can be attributed to increases in content knowledge 
and/or a better understanding of the situation. 

Nelson (4) indicates that education is the most ei^fective means available 
to us of changing values and attitudes to create a new environmental citizenship. 
Whiting (5) also discusses the importance of education and knowledge as part 
of the energy situation. 

Studies such as this lend strong support to the leadership position 
which science educators can effectively, assume in helping to solve the world's 
energy crisis. 
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